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INTRODUCTION
Endometrial hyperplasia (EH) is the most common pathology 
of the uterine body in women of childbearing age, manifested 
by uneven non-invasive proliferation of endometrial glands 
with a violation of the glandular-stromal ratio in comparison 
with the proliferative type endometrium, with its functional 
and morphological changes.  According to the scientific lit-
erature, EH is 15-40% of all gynecological pathology [1–3].
Scientific publications on this issue allowed us to analyze 
some etiopathogenetic, ways in the formation of hyperplas-
tic changes in endometrial tissue, in particular to assess 
the role of infectious factors as a provoking and etiological 
factor in the occurrence of  HPE [4–9].
A number of authors consider HPE as a clinical and 
morphological syndrome caused by damage to the endo-
metrium by pathogen infections, with numerous secondary 
morphological and functional changes that disrupt cyclic 
biotransformation and susceptibility  of the mucous mem-
brane of the uterus [10–14].   Other scientists also note 
the role of the infectious factor in the occurrence of EH 
despite the lack of growth of the microflora in crops from 
the uterine cavity [15–19].
A recent study showed that the herpes virus and HVI 
in endometrial biopsy persist in 40.7% of women with 
chronic endometritis, microbial viral associations – in 35% 
[20–23].  Some researchers have demonstrated the possible 
involvement of viral infection in the occurrence of atypia 
in HPE, in particular, reports of the presence of HPV in 
adenocarcinomas of endometrial tissue have been published 
[16, 24–27].  However, diseases caused by HVI in the female 
genitals are usually associated with specific areas: the vulva, 
vagina, cervix and uterine body, where there is a specific 
epithelium-stratified squamous cell, leading to epithelial cell 
proliferation and often to atypia.  In contrast to the molec-
ular diversity of microbes, morphological manifestations of 
tissue reactions to microorganisms, as well as morphogenetic 
mechanisms of these changes are often pathognomonic 
for a particular microorganism, which should certainly be 
considered in histological diagnosis.   The question arises 
whether morphological changes can be detected in any 
tissues, indicating, for example, HPI [10, 25, 28].
The study of research results, in our opinion, indicates 
the feasibility of further study of the role of viral infection 
as an etiopathogenetic factor in the occurrence of HPE, as 
well as the study of the spectrum of viral infection and the 
role of individual viruses in the occurrence and recurrence 
of HPE.  The study of these features will expand the possi-
bilities of predicting the course and prospects of preventive 
treatment of relapses in HPE.
THE AIM 
To conduct a morphological study of endometrial tissue 
to identify changes characteristic of viral lesions to devel-
op improved antirelapse treatment of HPE in women of 
reproductive age.
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ABSTRACT
The aim: To conduct a morphological study of endometrial tissue to identify changes characteristic of viral lesions to develop improved antirelapse treatment of HPE in women 
of reproductive age. 
Materials and methods: We surveyed 90 patients of the gynecological department who sought medical for hyperplastic processes of the endometrium in reproductive age. 
All women underwent hysteroscopy, the resulting material was subjected to morphological examination.
Results: It became known that the virus is involved in the pathogenesis of endometrial hyperplasia.  It is likely that it exists in epitheliocytes not only as a “passenger”, but 
also as an etiological factor. It became known that it was in complex hyperplasia with atypia that the percentage reached the highest level, which is a precancerous condition.
Conclusions: Typical morphological change of the endometrium – multinucleation, multinuclearity and koilocytotic atypia in women of childbearing age with HPE – was revealed. 
The presence of infectious pathogens in the endometrium of patients with HPE can be regarded as one of the possible triggers for the development of hyperplastic processes.
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MATERIALS AND METHODS
We examined 90 patients of the gynecological department 
of Ternopil Municipal City Hospital №2, who sought med-
ical care during 2017-2019 for hyperplastic processes of 
the endometrium in reproductive age.  The age of women 
ranged from 18 to 49 years (average 34.52 ± 2.51).
The criteria for inclusion of patients (group I) in the 
experiment was histologically confirmed the diagnosis of 
endometrial hyperplastic process (with simple and com-
plex atypical and atypical endometrial hyperplasia accord-
ing to the classification of WHO endometrial pathology 
(2014)) [29].  Control – II group consisted of 30 patients 
Fig. 1. Quantitative ratio of different types of hyperproliferative processes of the endometrium
Fig. 2.  The structure of the endometrium at the relative norm.  Hematoxylin 
and eosin staining.  x 200.
Fig. 3.  Simple endometrial hyperplasia without atypia.  Cytoplasmic vac-
uolation of glandular epithelium.  Hematoxylin and eosin staining.  x 400.
Fig. 4. Complex endometrial hyperplasia without atypia.  Focal cytoplasmic 
vacuolation of endometrial cells.  Hematoxylin and eosin staining.  x 400.
Fig. 5.   Complex endometrial hyperplasia without epithelial atypia.   
Cytoplasmic vacuolation of endometrial cells.   Hematoxylin and eosin 
staining.  x 200
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of the same age category, healthy patients – volunteers, 
confirmed by aspiration “Pipelle” (Pipelle de Cornier) 
endometrial biopsy, followed by histological examination 
of the evacuated material.
The exclusion criteria were medical records of women 
with alimentary-constitutional obesity (BMI>30.0), the 
presence of severe somatic or mental pathology in patients.
Hysteroscopy was performed in the operating room 
under intravenous anesthesia on hard fiber optics com-
pany “KARLSTORZ” from the 6th to the 11th day of the 
menstrual cycle (with a preserved menstrual cycle).  After 
complete removal of pathologically altered endometrial 
tissue, its histological examination was performed.   The 
material was fixed in a buffered 10% formalin solution.
Pipelle biopsy was performed on days 19-23 MC using 
an aspiration probe.  The aspiration probe was inserted into 
the uterine cavity in an assembled form to the bottom area 
Fig. 6.  Complex endometrial hyperplasia with cellular atypia.  Cytoplas-
mic vacuolation of individual epithelial cells.   Hematoxylin and eosin 
staining.  x 400.
Fig. 7.  Complex endometrial hyperplasia without cellular atypia.  Cyto-
plasmic vacuolation of individual epithelial cells.  Hematoxylin and eosin 
staining.  x 400.
Fig. 8. Cytoplasmic vacuolation of endometrial cells.  Focal squamous cell 
metaplasia is a large foam cell among the endometrial glands.  Hematoxylin 
and eosin staining.  x 400.
Fig. 9. Fibrillaryl granular nucleus with peripheral displacement of 
chromatin. Perinuclear nucleocapsids showing a palisading «rosary bead» 
formation.
Fig. 10. Fibrillary nucleus (bottom left) and perinuclear cytoplasmic virions 
about 50 nm in diameter.
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and the contents were aspirated with a piston, resulting in 
the effect of “suction” to the walls of the uterine cavity and 
through the existing perforation material which enters the 
probe.   After performing 2-3 aspirations, the conductor 
was removed and the probe was removed from the uterine 
cavity.  The resulting material is placed in a vial with a 10% 
solution of neutral formalin.
Histological examination of endometrial tissue was 
performed according to the generally accepted method 
[30] on the basis of the Department of Morphology of the 
Interdepartmental Training and research laboratory of  I. 
Ya. Horbachevsky Ternopil National Medical University.
The surgical material and endometrial tissue obtained by 
hysteroscopy and aspiration biopsy of the endometrium 
were subjected to morphological examination.   Biopsy 
material was fixed in 10% neutral formalin.  Further pro-
cessing was performed according to the standard generally 
accepted unified method [30, 31].  Examination of histolog-
ical specimens was performed using a Nikon Eclipse light 
microscope (Ci-E) using a digital video camera according 
to the software manufacturer’s recommendations.
For electron microscopic examinations, pieces of endo-
metrium were removed, fixed in 2.5% glutaraldehyde solu-
tion, and postfixed with 1% osmium tetraoxide solution 
on phosphate buffer.  Further processing was performed 
according to the generally accepted method [30].  Ultra-
thin sections made on an ultramicrotome UMPT-7 were 
contrasted with uranyl acetate, lead citrate according to 
the Reynolds method and studied under an electron mi-
croscope PEM-125K.
For detailed analysis and photo documentation, the 
image from the microscope was transferred to a computer 
monitor using a VISION Color CCD Camera and Inter-
VideoWinDUR.
All diagnostic and therapeutic manipulations were 
performed after the written consent of the patients for ex-
amination and treatment in accordance with the protocol 
approved by the Bioethics Committee (№53 / 03.06.2019).  
Consent to surgical treatment was obtained before treat-
ment.
The obtained data were processed using standard statis-
tical methods using a personal computer HP PREMIER 
EXPERIENCE with MicrosoftWord 2010, the graphics 
were built using Microsoft Excel.   Statistical processing 
was performed by the program Statistics 10.
RESULTS 
Hyperplastic processes of the endometrium (HPE) are 
manifestations of pathological proliferation of endometrial 
glands, which are manifested by a spectrum of atypical 
morphological, architectural and cytological disorders 
that lead to an increase in the glandular-stromal ratio in 
the endometrium.
By means of morphological research of an endometrium 
features of various types of HPE were revealed (Figure 1).
Group II patients were diagnosed with endometrial 
structure, which corresponded to the relative norm 
(Figure 2).  No changes in the inherent hyperproliferative 
processes of the endometrium in the control group were 
detected.
At simple atypical HPE (Figure 3) the mucous mem-
brane of a body of a uterus was characterized by numerous 
glands (increase in number) of various form and size 
which were unevenly distributed, including cystic-ex-
panded, on separate sites with weakly expressed folds in 
the direction of a gleam of glands.  The structure of the 
glandular epithelium differed little from the epithelium 
of the endometrial glands in the proliferation stage, but a 
significant amount of cytogenic stroma with liquid lym-
phocytic infiltration (a sign of inflammation of the uterine 
mucosa) was determined.  Dilated capillaries and venules 
were observed in the superficial parts of individual areas 
of the endometrium.   Simple endometrial hyperplasia 
without atypia, also known as cystic or mild dysplasia, 
contained glands of various sizes and shapes that were 
partially cystically enlarged.  There was a moderate ratio 
of glands / stroma – slightly more than 1. The nature of 
epithelial growth and its cytological features are similar to 
those in the phase of endometrial proliferation, although 
the number of mitoses is minimal.
In simple atypical HE, the endometrium is similar to 
simple HE without atypia, but there are signs of atypia 
of the glandular epithelium in the form of loss of cellular 
polarity and the presence of vesicular nuclei with pro-
nounced nucleoli.   The glandular epithelium is rounded 
with lost normal perpendicular orientation to the basement 
membrane.
Structural and functional features of the epithelium 
in simple and complex atypical HPE (Figure 4,5,7,8) 
may be morphologically similar, but differs in glands, 
namely their configuration.   Complex HE without 
atypia was characterized by an increase in the number 
and size of endometrial glands, their close location 
and branching.   Histostructure – atypia in the form 
of a significant reduction of the stromal component 
and extremely complex, complex configuration of the 
glands.  The glands increase in number, usually locat-
ed “back to back”, the minimum number of dividing 
stroma (in some cases, the stroma is reduced to thin 
strips of elongated cells), and the figures of mitosis are 
numerous.  The glands have a bizarre, branched shape 
(complex architecture), but the invasion of the epithe-
lium into the underlying stroma is absent, the glands 
are clearly separated from each other.  The lumen of a 
number of glands is narrowed, irregularly shaped.  In 
some cases, there are multinuclear papillary structures 
such as “gland in gland”.  However, the glands do not 
merge and the epithelial cells are cytologically normal.
In patients with atypical HPE (adenomatosis) (Figure 
6), the endometrium has a more pronounced structural 
rearrangement of the glandular component compared to 
simple HPE: branched glands predominate with folds, 
which is directed into the lumen of the gland against the 
background of numerous compact glands.  Multilayered 
glandular epithelium with different mitotic activity is 
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also fixed.  The stroma contains a significant number of 
fibroblasts, moderate infiltration of lymphocytes, and in 
some areas there is swelling.  In the superficial layers of 
the endometrium, the glands have dilated lumens with 
the effects of stasis, fibrin clots are visualized in the blood 
vessels.  
At atypical HPE the endometrium is characterized by 
excessive growth of a glandular component and its dom-
inance over a stroma, compact arrangement of glands, 
atypia of cells of glandular epithelium and change of their 
tectorial properties.   In some glands there is a tendency 
to form “epithelial membranes”.  There is a hyperchroma-
tosis of nuclei, the nuclear-cytoplasmic index increases.   
The glandular epithelium retains a multilayered structure 
with a basement membrane.  The epithelial lining of the 
glands has an uneven inner contour, stratified with loss of 
polarity.  Mitotic activity of cells is variable, pathological 
mitoses are observed.  Blood vessels are mostly thin-walled, 
there are fibrin clots.  Complex HE with atypia has great 
morphological similarity with highly differentiated endo-
metria adenocarcinoma.  Rounded vesicular nuclei with 
well-defined nucleoli are determined.
Simple atypical glandular HE differs from simple and 
complex atypical hyperplasia by the presence of atypia of 
gland cells, which is manifested by a loss of polarity of 
the location and an unusual configuration of the nuclei, 
which often acquire a rounded shape.  The nuclei of cells 
in this type of hyperplasia are polymorphic, and large 
nucleoli are often isolated in them.   Complex atypical 
HE is characterized by pronounced proliferation of the 
epithelial component, which is combined with tissue and 
cell atypia without invasion of the basement membrane 
of glandular structures.   The glands usually lose their 
regularity for the normal endometrium, they are extreme-
ly diverse in shape and size.   The epithelium lining the 
gland consists of large cells with polymorphic, rounded 
or elongated nuclei with broken polarity and a lot of order 
of their location.
Histological examination of various types of endometrial 
hyperplasia in 74.5% of group I (p<0.05) revealed a squa-
mous cell component (signs of metaplasia) (Fig. 3, 6).  Due 
to the fact that cytoplasmic vacuolation of the epithelium is 
often characteristic of koilocytes, which are formed under 
the influence of the virus in the ectocervical epithelium, 
we studied various manifestations of endometrial hyper-
plasia and tried to establish the presence of viral elements 
in patients with various types of hyperplasia.
Ultrastructural examination of epithelial koilocyte cells 
of the endometrial glands showed signs of viral infection.  
Nuclear inclusions consisted of fibrous and granular ma-
terial, the thickness of the fibrils did not exceed 10 nm and 
there was a peripheral displacement of nuclear chromatin.  
Intranuclear viral particles were not identified, but many 
cells contained electron-dense perinuclear aggregates, not 
bound by a membrane, up to 55 nm in diameter (Figure 
9,10).   Of course, such structural manifestations are not 
sufficient for accurate verification of the process, but are 
very characteristic of virus-infected cells.
DISCUSSION 
According to the scientific literature [2, 23, 26, 32] meta-
plastic processes are most often manifested in the altered 
endometrium, including hyperplasia, endometritis, atypi-
cal hyperplasia or combined pathology.  Papillary syncytial 
metaplasia is an exophytic proliferation of eosinophilic cells 
that form small syncytia or micropapillary processes on 
the surface of the endometrium or inside the glands and 
is often associated with glandular and stromal disorders.  
Eosinophilic and ciliated cell metaplasias are character-
ized by epithelial cells with a saturated dense eosinophilic 
cytoplasm or numerous cilia on the surface.   Mucinous 
metaplasia reflects the presence of a pale, basophilic cy-
toplasm that is either vacuolated or granular.  Squamous 
cell metaplasia consists of a significant mass of polygonal 
cells with dense eosinophilic cytoplasm and signs of ke-
ratinization.  Secretory metaplasia is characterized by the 
presence of cells that contain sub- or supranuclear vacuoles 
resembling the early secretory endometrium.
The source of squamous epithelium in endometrial hy-
perplasia is unclear, but cells are likely to arise as a result 
of metaplasia or through squamous differentiation of total 
stem cells or glandular cells and may be stimulated by 
estrogen [33, 34, 35, 36].
The defeat of epithelial cells by the virus in endometrial 
hyperplasia is possible in two ways – direct spread from 
the cervix, or infection through the blood.
Viruses are known to promote the development of 
tumors in both humans and animals, and HVI, for 
example, is known to frequently infect the ectocervical 
epithelium and is closely associated with the development 
of cervical cancer [23].  It became known that the virus is 
involved in the pathogenesis of endometrial hyperplasia 
[25].  It is likely that it exists in epitheliocytes not only 
as a “passenger”, but also as an etiological factor.  In our 
studies, we observed a predominance of squamous cell 
metaplasia of the glandular epithelium from 39 to 61% of 
the studied cases.  It became known that it was in complex 
hyperplasia with atypia that the percentage reached the 
highest level, which is a precancerous condition (Fig. 
2).  In the control – II group there were no typical cells 
that could indicate a viral infection of the endometrium.
CONCLUSIONS
1.  Typical morphological change of the endometrium – 
multinucleation, multinuclearity and koilocytotic atypia 
in women of childbearing age with HPE – was revealed.
2.  The presence of infectious pathogens in the endometri-
um of patients with HPE can be regarded as one of the 
possible triggers for the development of hyperplastic 
processes.
Detection of morphological signs of viral lesions in hyper-
plasia of the endometrium indicates the need for additional 
research to identify ways of nuclear damage to the endome-
trium and justifies the search and study of other effects on 
the endometrium to improve comprehensive drug therapy 
in patients with HPE.
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